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Materials and Methods
Release measurements
The release was measured in 1 wt% Brij 35 solutions in which the saturation concentration of Disperse Red 13 was 86 ppm. Normally, sodium dodecyl sulphate (SDS) is the common choice of when it comes to increasing the solvency of a hydrophobic active for release measurements. However, SDS is an anionic surfactant and the resulting charged SDS-micelles may affect the PEM on the surface of the microspheres. Therefore, the non-ionic surfactant Brij 35 was chosen as solubility augmenting release-additive.
The concentration of microspheres in the suspension was diluted so that the total Disperse Red 13 concentration would correspond to 7.4 ppm. Immediately after dilution, samples were taken and the suspension was filtrated with PTFE syringe filters 0.2µm (Millipore, Solna, SE).
The saturation concentration in water was very low and could not be determined by UV-vis measurements (<<0.1 ppm). This implies that the washing step using water as solvent during the polyelectrolyte multilayers assembly will not result in any significant release of Disperse Red 13 from the microspheres. The calibration curve for concentration determination is presented in Figure S1 . 
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AFM
The atomic force microscope (AFM) measurements were performed at YKI (Stockholm, Sweden) using a PeakForce TUNA™ AFM (Bruker, Karlsruhe, Germany) equipped with a triangular silicon nitride probe (ScanAsyst-Air, Bruker, Karlsruhe, Germany). The measurements were performed in peak force tapping mode in order to obtained, in addition to the topography, the Young's modulus using the Derjaguin-Muller-Toporov (DMT) model, the adhesion force and the maximum deformation. Block copolymer 600-b-4600 0.4 1.2 0.1 Figure S2 . Light microscope image of microspheres prepared with 600-b-4600. The microspheres obtain the characteristic red colour of Disperse Red 13.
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Light Microscopy
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Microelectrophoresis
In Fig. 3 in the article, the electrophoretic mobility is presented rather than the ζ-potential derived using the Smoluchowski equation (Equation 4 in the article). The plane of shear (at which the ζ-potential is defined) is not well defined for particles with adsorbed polymer layers. This is the reason why the surface charge is represented by the electrophoretic mobility in Fig. 3 in the article. However, regarding polyelectrolyte LbL adsorption on colloidal particles, the ζ-potential is still the most common representation of the charge inversion.
Therefore, the derived ζ-potential is presented in Figure S3 . The pure gold surface of the QCM-D crystals was rather rough (see Figure S4 ) and appeared to consist of ~100 nm sized gold flakes. It is clear that the spin-coating of the surface with a PMMA solution resulted in a significant smoothing of the surface (see Figure S5 ). The homogenous surface had a surface roughness of less then 1 nm. The functionalization of the PMMA surface with the block copolymer 600-b-4600 rendered the surface more heterogeneous (see Figure S6 ) with a larger surface roughness, yet still with a significantly lower surface roughness as compared with the pure gold surface. Moreover, the block copolymer brush surface was softer as compared with the PMMA surface (see Figure   S6B and Figure S5B ). In addition, the adhesion force between the cantilever and the block copolymer surface was higher as compared with the PMMA surface. The heterogeneity was most apparent in the adhesion image where areas of higher adhesion surrounded areas of lower adhesion, comparable with the adhesion for pure PMMA. We propose that the darker areas (lower adhesion) correspond to PMMA and the brighter areas (higher adhesion) correspond to the polyelectrolyte block. Table S2 . The QCM-D measurements provide information concerning both the adsorbed amount of solute (polymeric dispersant in our case) and the amount of "bound water" 3 . The amount of bound water gives, for the adsorbed polymer, consequently information on the degree of swelling and the chain segment conformation. The adsorbed polymer is usually described as consisting of trains, loops and tails 4 . A polymer swelled with water will have a high fraction of tails whereas a collapsed polymer layer will consist predominantly of trains 4 . These different situations are reflected in the QCM-D signals 3, 5 . A collapsed layer consisting of small amounts of water will have a very low dissipation 5 . In addition, the shift of the different
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Higher harmonics are therefore probing layers closer to the surface. In addition, the dissipation will be large due to the loss of mechanical energy via viscous forces 6 . Therefore, the adsorbed mass as estimated using the Sauerbrey equation (see Equation 5 in the article) is underestimated and viscoelastic models (Voight or Maxwell elements) should be applied 6, 7 .
Regarding the PVA adsorption in Figure S7 , both the frequency shift and the dissipation are very large and the harmonics are well separated, even for the adsorption at the lowest concentration. This indicates that PVA adsorbs as a thick layer, heavily swelled with water. It is also apparent that a large fraction is irreversibly adsorbed after rinsing. The PMAA adsorption in Figure S8 is very different as compared with the PVA adsorption in Figure S7 . The amount adsorbed polymer is much smaller as indicated by the frequency shift.
In addition, the dissipation and the spreading of the harmonics is very small, which indicate that the PMAA layer initially is very collapsed up to the highest concentration of 1 wt%. The peculiar behaviour during the rinsing step needs a clarification. Since PMAA is a weak acid, the pH of the bulk is low for the adsorption at higher concentrations. However, the pH of the
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rinsing medium is neutral. This results in an initial swelling of the adsorbed layer followed by desorption. This has been investigated by us in detail elsewhere 2 .
Time ( The adsorption of the block copolymer 600-b-4600 in Figure S9 is high already at very low concentrations. Here, the separation of lower harmonics is much more pronounced as compared with the separation of the higher harmonics. It is likely that this reflects that the adsorbing polymer is indeed a block copolymer where the segments closer to the PMMA surface consists of densely packed PMMA blocks whereas the polyelectrolyte blocks, which are more swelled by water, extends into the solution. This situation is also reflected in the separation of the harmonics of the dissipation. This situation is also reflected in the separation of the harmonics of the dissipation. Rinsing of the surface results in less desorption as compared with the corresponding PMAA system and a large portion appear to be more irreversibly adsorbed.
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Time (h:m:s) 4 :00:00 3:00:00 2:00:00 1:00:00 00:00 (7), ninth (9), eleventh (11) and thirteenth (13) harmonics.
LbL adsorption
It is clear from Figure S10 In order to account for the initial, surface induced, stronger adsorption, the thickness, δ, from Figure S10 and Fig. 3 in the article was fitted with a second grade hyperbolic growth (see
Equation S2
). A represents the saturation limit for the strong adsorption, B is a theoretical value describing at which layer number half the saturation limit is achieved and C is the growth per layer at higher layer numbers. Note that B is a continuous variable and purely theoretical whereas n (number of layers) is a discrete variable.
After the first or the second adsorption cycle, for which the underlying surface played a decisive role, the layer growth was linear (C=0.32 for the 600-b-4600 based system). 
Release measurements
Diffusive release
The release data ( 
